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Abstract not available for JP2001517866T 
Abstract of corresponding document: US2002028390 
Phase masks which can be used to make both 
linear and curved gratings of single or multiple 
submicron pitches, with or without any abrupt 
quarter-wavelength shifts (or gradually varying 
finer phase shifts) simultaneously on the 
wafer/substrate. The phase masks are made 
using direct write electron or ion-beam 
lithography of two times the required submicron 
pitches of linear and curved gratings on 
commercially available pi phase-shifting material 
on a quartz substrate and wet or dry etching of 
the pi phase-shifting material. The phase masks 
can be used in connection with making multi- 
wavelength laser diode chips. The laser diodes 
have a ridge structure with metal shoulders on 
either side of the ridge. The laser diode chip, with 
different wavelength lasers, is bonded and 
interfaced to a novel microwave substrate that 
allows for high signal-to-noise ratio and low 
crosstalk. The substrate is packaged in a low loss 
rugged housing for WDM applications. 
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f4 , « 5-^©±Cfctl ( T* (IN) ^ ^ h&il 3 2 (n + =iV*j?h) 

>f 2 2JioT h I'Vf 2 2 0^11:101, ->a*y2 7 a©lCIt/t > * 
V K y K 3 5 £ « -5 „ C <D 13 »i £ , ^-f-'W^^ftJii. ^-^'WfStt 
®«t SrSlSfiflt^ UtV^i, I* 41 t 14, n + g #E 4 2 . TI^ 7 y KI 4 
5. mtk (fi;^#F) m 4 7 , ^u — -rw>^®5 0. i«^7 y Ki5 2, 33 
iyp+^y^^ H5 5, 'j;JfT'fc5, ^U — >• ^ * - v N ^ 1/ — t- 

^ g 5 OW^N-y^v^SB^i: Lt*Jh5. 
[ 0 0 2 3 ] 

# £ © * « fl? « © ft * W * tt . £lT©»lBfcKW«>=i>y** h £ H (ft "T 

5 ft \Z. , 0i| ^ (75 B #J <D fc 46 fc* tt K # x h tl X 5 . U-f f yT* 1 0 14 s ft $ 

( L- - If * S 2§ ft ) JiS^O. 5mmfli!2. 0 m m T? *> 0 , <D tz tb , 

!l Kit, 0. 5mm ( 5 0 0 $ p > ) f o|B B * it 6 ft 

^n^tt-r^n^&T-fcS^S. * £ *l< fc fll . 5^n#|it-C$>S 0 « *. « 

, y y 5? 2 5 <7> m V£ , #-14 h^^5 u 22*Jj:Ot23(7)i|s(4, -£ 
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ftftl«3 0 ^pyffcd, 7 .*!J:t)t2 7 bOftt, * *L *L *J 

20$*nv-e;fc<5o H/Vf 1 Kii. 5 ^ p y f i t) , v" g A- 

? <D m £ « . ^2 5^n>"(?fc'5„ 
[ 0 0 2 4 ] 

1,-7^^;^-^,^ ^i^-^^y^i©fcf i>4iBaKL«>»j«*ftf ( 

*> 5 „ ^U-^-r^^tt, SO. 0 5S^D>cD^$(Dl#jgt^^-L, y y 5? © 
SO. 4 5^nvT-C-fcoT. ffiftl©ftO.' 0 5 ^ p y i |; g I $ h 5 „ S 
ttSS^Off^ii. Si 5 * n V *> 3 . 
[ 0 0 2 5 ] 

*i»tCHTOfttt, ^frM l otdfcVNTIIJS^HSSWro^-*^ 
iffiiaWtS. * fls «nc: f* , £t T © Hi K li , fiffiv^ ^ oKit*i<tt;ffil, <& 
ffl^^Srffl^fc^U-ir^ > VUfM. & $L ft * Z tc V> \Z & O) ¥ y 

fo^y-t ^y^«rft5y-ff y/cijg, f + */HWo»loft«, ft 
K , *-y a -/v^»i,-f f J ,/ ro ^gjj J;( ; ffl ^ ii ^ > ic o ^ t <o p ft £ 

[ 0 0 2 6 ] 

2. 0 ;T U — TJ^y&ftm-tZtHtXDtiLta-r*? 
2. 1 fi:ffiv-7h-7X^i:-ffi3S^-^^^i:c75M:$!lE 

tt«->7 hv^^ft, m m , teffi^**£li?tf;h,, U-f f y/ffl!5 01:;/ 
I'rf ^y//<#-yS:jgst5rtK:|SLTffll^*i5. {£ ffi x ^ fi , ^tM 

r * ^ - -t *t k: «t *> , Z thUft <njj m^sfm^^u — <r 4 is if «fc 9 <> IS ft ft ^ u — 
^-f iv* 5 ^ o r <k li , .HSIro-ffi&g-v* 

* (BIM) ttttav^^t©«T«tfciR?r#ItntftatcI)S¥t5-ii:T 
£ 5 o «Tfc:IllWiSil.5.fc5fc:, 31 Bylte , -t? n & ( z e r o-o r d e r) f 
~ & ± ;i,-f Z mffi X- ^ *f ffc <£> m = + 1 fc J; y m = - 1 <£> t' — A fc It a* 
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1 0 0 2 7 ] 

jr^>hr-^-r„ ia<o*^(D-t^>>-hii, ^ 6 o z ta-r . * * 6 o « , 

53?4if©SMIiS6 2?:^*, S^S«6 2±lcti, ^BA4^o^s«#ft 
5^>-^t8St6. r. © * - v 14 % f s/ ^ 4- 4* ttt k T -5 *» , ft> 5 « , f 
[ 0 0 2 8 ] 

m&b Lr^-TT'n ? h r- *> 5 „ Hi>&*i»5J: ? ; * ^ 6 owjisicso 

rc mm a. t^sitf Biisiosioiiu^tts, a**^ 

[ 0 0 2 9 ] 

StfBO-fc^yvhH:. ?^^Jt(01|;Jt<D7'n : yh T » *J <fc V <D {& 

<D&m<otzib % ^lAioiiu, Ko^-^-fe;/ h £ * ^ k is « IE & ft m -e *> 9 

I: 4 o t „ 

[ 0 0 3 0 ] 

„ "7 ^ ^ Jr CO 3& ^ 12 , m«&<75-^-C^t,ix, -7^^6 0Ji(73^-?^->-(O^^il^ 

& k m cQmrnteWczm-tz z. t as # a» s . 

[ 0 0 3 1 ] 

® 2 B 14, fitffi-7^^70 <Dffi 36 *i J: V » fls * » {fcE£^fc-ttfc*rj£-f.5 4o 
«t^> y K-*f t * ^ .7 0 14 , v^^70<O^S<oSC^|cbfcct'>^< 
ttas^l&djglK-ejfeSris, -^^^5rjlS3tKIISr^-t-^5:cDgiJ^7 2 Jo J; 7 
5 £ 0 Cix^OSgSroge^^fy^-tt, A f * ^ *i 5 „ «fi«)||*»«-Cf± 
„ & ffi 7 M4 , * :? ^ 7 > T' <fc> 5 0 Vt^X , 70IJ. «tt«5.7h77 

* i: ft 5 „ ^*^cD2o<03l|J£Ufg;6S. BTtRflJftS. 1 o <D H & ?g fig 
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( &. T K. , 7 0Pt*^§) T- »* , ^ * * fi , S « 7 7 £ H> ^ , S«7 5(i, 

[ 0 0 3 2 ] 

1 0 0 3 3 ] 
[ 0 0 3 4 ] 

. !7 a: Jb CO & S (4 » «»©-JRT?#e>*v, « » i? n £ cp ,j> K g n L T v , ^ fc 
[ 0 0 3 5 ] 

2. 2 &ftl->-7h^^Srffl(,Nfc{4:fa-v'^^<0«it 

Bcshfcj.ttflj/y HfetB-^^^*f^sa-rsmi<o^&©isiigxMSr^-r„ * 

DuPont Photomasks Inc. ^^AfSJi/f, Ifeii^Sro 
i m / 3 6 5 nm©6%HStli9%iatjS->7 h^7^^r-fc^ 0 
[ 0 0 3 6 ] 

H3 ah, * ? 7 o p (omm ±mmx- *> 5 . 2^ ©!>i/Nt t t> k 

ff * 1 0 2b. * = 4 ^?'<* - & 1£ #><0 & & x f 
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x >/u-^^>^^ H9>T:/£P?tf;lxS. Z.tibcDftii&te. 

ft -t? .ft , ^ tL ^ m ^ it . t> ~r ^ ? u <d $m (ftfecDnmj&m-vte 

1 0 ^ ^ n > ) tffc5^, * * ffl « 1 0 5 <0-*<Z)x ^^^teJr^x 5, ^ J t 

* (5oo^^c2^) t *> 5 Q m t± , ^***>ffl#jLK:. *. * *t s ± 5 ft ± 

9 4> ft ft "C tt «: < . 5 0O*-^O^l/-f-f h7-f^«Sfc5:iftt 

, * ^^/(DjfilClilCit;^, »£OSII^iTMi, i/U — r J ^ f s< # 
— > « . 4 o co ft x , , x , , X,, *Ji(;M:SJ£t5 4o©H9gL©ia 
<D^*-v-?£>3 0 it * » # tt 4 fc , #*fc«5t<fc<*ixfc«g-c. ^u-^^>>/ 
* — v £ „ x / 4 {4 *g > y h £1 ft if <d ffl v- 7 h ffl % £ jb ^ & tf J: 5 lefts 

gfi S .£ tt 5 ) o 

[ 0 0 3 7 ] 

■ 3 B tt * ^ S ffi 1 2 0 £ . ^(0±|:fc^effi^7 Mtjsfi l 2 2 i^ttf 
jctt»i/7 hy7y^O»rBH"C*)5. :<OHt B3AO*3B-3Bi:fi'o 

<D 1? *> 3 (i3 A^f »fit9-7^^^,TL, E9 3 B^gJlotollSietSt 

[ 0 0 3 8 ] 

■ 3 B tt . « jft » » (7f H/i?^ hfti?) <^/112 5T-^~-r^:/^£;ft 
t^5fttl>'7 h^7V^$:,f L, 7^-hU^^h« % ««l30a — 130d 

T ^ 5 o :tl^S«l 3 0 a-1 30dli, ^^{&tS^^^±c7)>ri/-^^^ 
? * h ? 4 7 1 l 0Sr^^i-5^i6lcfflt>P>ttSt^)*t?fc^ o 18 3 BcogP5>ii x 
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0^ B y©|fS,5, Q i, IN) <D m Rfi *t jfc l / 2 5 y ^ - h a, ( 5 0 0 ;;ny 
) T?fc5*6f*5. r <D «fc p tc , 4 I'-f f y^t«rtt54oO 

[ 0 0 3 9 ] 

0 3 C fi , B3 B©i3 C-3 CtjBofcill^^t, i © H tt , Jl Kl W ^ 

1 3 0 a - 1 , 1 3 0 a - 2 . i <D B fc . ~^©*i^T*^^n 

tv '*^« ^Sli'^^SftaB, f- y 5 * D v ( ^ y r _t <o 

[ 0 0 4 0 ] 

iO/Bt^oiooartftsllill, (**905*O5JfiS±o) * ft *B 
fciottfiis,:? K«-»o*iBW«t«€>^fc«)K:, 9 5 OK 
©»f t©2%~5%PMMAi»6ft51|t-l7t h Uv 5 ^ h ( ff $ 2 0 0 nm 
~ 5 0 0 n m ) T*fcoT» «K U f ^ !) U- h (polymethy 

1 methyl acrylate:PMMA)±|C10nmOT/U5 = ^A 

2 0 0 nn.©2%PMMAH»|i: 1 10 nmO^^y/W-^^^A^fctti/y n 
V «f 5fc « i . 1 8 0tt"<-^ 3 ft fc 2 0 0 n m tf> 7 h U i? h & & * £ £ ^ 

^ Zi7 * r- f ^ * h (i 8 ot:x"<-^^ttfc7^ hu-^^ h^tac^ei/ 

a-^SftS) Sr, (f $9 0 5>©53S±©) *ffi«->7h«-»JiUilta$*x 
fci^. =17* hUS>7 h0« A f4 , Howards, IEEE Trans 
actions of Electron Devices E D - 2 8 ( 1 1 
) 1981, pp. 1 3 7 8 - 1 3 8 1 0X|[|:Eiifirv^. 
[ 0 0 4 1 ] 
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O'^t-ftp ; t#t-J5 0 5 OKVtfctt i o o k v r- o -v tv ^- ,< * tt -f * fc 
li^ ty f-A U ^^77/1:,!;!), 7 ^- h ^ > Jb |c jff S <E> * — > £ * # 

[ 0 0 4 2 ] 

* fc-tt -f tyt-Ai:iotI*^fc7t h 1^ * h St * tt , atigci 
9l»**iirfc9, £l *B -> 7 h « l 2 2 «> * * 1 3 5 a~l 3 5 d^!SLT^ 

«*©t/^yHt, 1 3 5 a - 1 , 135a- 2l 4iff*Jjl5. 
[ 0 0 4 3 ] 

J£ — PMMAOl^, 7 ;U 5 = ^ A i J , Jf 7/K=nxyf y^SS 
t-xyfy/t5;Hif^ ft ^ -e , P M M A £ , 1 : l»»gtt»>f/M 
y7-f^<rhy : -f y^o/^-A'-eSJit, t LtSf I;. ^ y ^ n /< y - ,u 

[ 0 0 4 4 ] 

HSUv^hyn-fc^tDii^, S f P MM A J: , 1 : lco^^ittDy^/U^y 

^^CF.r^X-^^T-, ffi BE & & ( * fc tt , B£ §5 tg & ) -f^^^y^^^c 
«fc 9 h'y-fxyf y^t5. 1 8 0tf«<^-^ Lt7* h U i> * h £ N j^6^ 
ft O , :T 7 X * T- , ffiffi&fStt ( £ ft: ft . B£ §X if & ) ^yiyfy^|;j;»i 
^ y f- s ? -f -5 . 

[ 0 0 4 5 ] 

iSFfciyiSGtt, iift'>7Hl 22W««g«135a~135d^^ 
® 12 T* 9 , X«12O0>»««l4Oa~14Odfc»LTV*5. i ft b <D |$ 



( 22 ) &m 2001-517866 

40a0«*<0-fe^>^htt, 1 4 0 a - 1 , 1 4 0 a - 2 , ft if t? « * S . 
^ y ^ ^ tt , » * L < tt , tt»^7Ht>ft:5*i«*tfxyf y^f5#5 
* S £ * E K 3i y ^ v ^ U ft ^ u -t * fc «t <9 ft t>ti z> Q 

[ 0 0 4 6 ] 

HSUi^^h^^^. CI, (80%) *5 Jt O , (20% 

) tf^iB^&f^^X^cfi-e, fERStt-f tyx y f y ^ ( 4 W « it » ) K 

8fc * f± , M^fto 2 ^^^-7X^^r*, mi^^^^- h i/i;^ h \) v ,< \- j: 5 
Si ffi r *s it w tyx j/f y^^fl^s; t ia o t ? n <t a* # 5 „ 

[ 0 0 4 7 ] 
[ 0 0 4 8 ] 

•7 * 7 * b U is X h -C ■ t> ft tt fi ft ft Vn 0 ffi , ffiffi^^MJ^aiy^v^^ 
^ ^ o^^yf ^/Stffl^t^i/'- ^ >f > ^ * — y^x^f-y^tSI 
^ > *i Sf «: f? 1^ . t^tlC7th!)y^77^*5j:(;x 5 /fy^^^5 : ^ : | : j ; 
oT^nASr^^-^v^^^rttt, «t UTiS93Tft V> 0 ft if ft <b , ^ n A m 

[ 0 0 4 9 ] 

2. 3 sgx y ^ ^ y * mif^tiiSLm^ * ? ostig 
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o £ £ ix 5 ( - fi7t h^^^/^y^ o 
[ 0 0 5 0 ] 

n««tEiUTl>5, {fctg-^*? 7 0 P ©S^- t - S IC i? ^ <D 

«Ef5SW^^S^T*J9. &7cg»^^^$ti5<tptci, 

> ^ ^ ^ — x * h 7 7* tf> 2f ft »c*S Stic 3£ , ^u — -^^^^^^-vtt, 
4 o (D & g X , . X , , A. 3 , fei^l.CMietS 4o©i»)igL©aiR?)/^- 
t* J> 5 „ 

[ 0 0 5 1 ] 

0 4 B li > 5 0 i: . tOitfcS? n 1 5 2 t Jr^tf ^ n A ft 

^^iXfc^^^^^-^Wgp^roft^igx-fc-S, 14A0H4B-4B 
t-f&ofcfcO-CfcS (H4A#, ft^teffi-^^^fc^L, ® 4 B 2* . »itO|USS 
SfgSr,Ttr t^in ^tlSttf ffe5) „ 0 4 B tt , 7*H/J?^H15 3 
-pn-^-fV-i/^ttfc^^V^^^L-, 7* h l/JJ^ Hi, ffi « 1 5 5 a ~ 1 5 
SdSrg^t^ipic, t ; fSfctt-ftye-i,!)y^77-f?rffl^t 1 iff « S 

# i& * tt T l/> 5 . d *t P> CD ^ tge 1 5 5 a~l 5 5 d!4 v S^fiffiv^^iw^u 

— T-.ii/?* b 7 J 7 i 4 s^jgftsfcfeicffl^^nsfcroffoa. -^X^ 7 
0 PW.i^il^il;, 13 4 B g|5 li , l^<^4jSft^s'7'roiiiiJ;t)'bfc>-rdMc 

) tt , *#«c»!B3ix-C*i5 % fiSlf"7 7 , JblCT-#5 4y-flc^fSt5 4oo 
8 3t fi S: ^ -T „ 

[ 0 0 5 2 ] 

^n-fe^l4, J? £ 9 o n Afto^ $tlfc53?«±t 9 5 0 K05^f i 

W 5 % P M M A (500nm) tUB t 5 i t i» 6 j* * 5 (9 0 ? /K!)f ^1 
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A/ td <0 \* % ^*fias«FW*>*J:Vja*i:i:fck:*>*9fti«f > /j:v^*»e,-c*>5) . ^ 

^•^-^*iJ;0!^h7'('7°MPg|5 ( « 1 0 3 ? c V . M £ 1 0 m m ) fc it tt * 

* i& tr fc * . if ifcu^ty^-Ay y^7 7^«fflLTti^. rfr is o 

gPSrf^s' hiyf y^LtUk\ If A y y 7 7 ^ ©I^CH n y 
Au (5nm/100nm) Srlf J tt t i V>„ Crfc.fctfAuT^-l'j'l'h 

1 0 0 5 3 ] 

m 1 5 5 a~l 5 5 d(C*f^-r-5««clc:*il,>rg3t^iX7t^ BA^iyf y^L 

tz & n y ? ^ <o & ft <o mm ® -e #> z „ * *- ? * ymmmicrnvx^z ? u & m 

1 0 0 5 4 ] 

fti^-C, 77^7 0Pffl«acBir±-CRWShtJ:5t, * h 9 * 7mt& 
»^nA«!i4Jt l fc7'7y?|;7t^-yxh?:3-T^y/l 1 -t U "C , r 
W7t h- u H; ^ w - f ^ ^ ? s< ? — v £ § £ j£ ir 0 
[ 0 0 5 5 ] 

How a r dP>ro±|B3t^tC|5«$ix5H«7^- h U ;* hW«t^4rfflV^T, 
£ 8 7 * I s 5> * h ^ MB £ , K1T<7>J; 5 , J? £ 9 0 SvKZ>^^S«±t^K-r 

^5. 2 O O nm«|i!)fcAZ 5214E7^-hUi/^h (AZ 
5 2 14Efc7* H/j;^ h'/yt-ftUUU) £ . 1 8 Ott? 1 ^ffl'? 
— ^ L , & ^ T- , f$10nm<oy/u-7 = !7A4fcli-yy=VS:SiI2Ifv'^ 
^i»-e±t®£-t!r. ^Er tf> & , x tr y ty l: ± 5 9 5 0 KW^^fo 2 % PMMA ( 

£ 2 0 0 n m ) £ i« *K £ -g- T , St; 1 6 0 tf 3 0 »f^- ^f5. £,f 



( 25 > 2001-517866 

ix z> -£m<D y v — -< ^ ? t° ~y & 2 {% (D e ~ y x-m m<o s< ? - *s & m.&m % & 

[ 0 0 5 6 ] 

iroi^t^it, s<* - ^<DB.mWi* i& * tt , # £ L < , <£ « £ n « ^f- 
**:tt-f*>jft*S:ffl^T*««>^^-etTi3ii5 0 A # t 14 , - ® (D s< x <o & 

- /I- KJiitf/ltlity7^-* K^-f y^x?-tt / M 8Kt 5 i - 
I©^i>it^»$tTt,J:V\ gJt^fcPMMAIi, 1 : 1 <Dftm&(D * f- 

„ OT-BXy-^ftt?. * L X m m U * «f -e S£ « $ -Br <5 £ £ # 5 . 
[ 0 0 5 7 ] 

84D*iffg4Ett, 7* M,-^^ htrlilLfclO^ 7*hu$**"h-C3 

tt: W tye-Aff 3t$|ifc7t h u-v?^ h « * H: , I g U: J: 9 |& i£ £ *v , 

5 & & « 1 5 0<a«£Sj&l 5 7 a~l 5 7 d «: » U T 5 . 

03 E^^^tt^J; 5 t&Sv^^ f-^^-f-fe^^ >• h ft: S it , fflA-W-tr;/^ >- 
M4 , 1 5 7 a - 1 , 1 5 7 a - 2 N 
[ 0 0 5 8 ] 

0 4 F *S «fc T*I3 4 G (i , ^^o^^S«l 5 7 a ~ 1 5 7 d^^s/^^^LT^ 

h u * h i 5 3 <0/^-ytSSLfc^»S»tirffiv^ * Sr^i-»fffi[il-Cifo 

9, S< 4ofcSftOg«l 6'0 a~l 6 0 d ^atTt>5, ;jif,Biyfy 
^ £ *b 7t SB if£ fi . @4GlC/T$^5i5(;fi1g- 7 ^^ l f5,ft ?t ^ ;! y Mb £ tt 

0a-l, 16 0.-2, 4 if "C * S it 5 „ ^.x^^^li, »*L<(4, 

. xyf y^Jiifcfflai 6 0 a 1 if t , xyff ^Jtifcgliiiiio^ioi 



< 26 ) 2001-51 7866 

( 0 0 5 9 ] 

=. »> A (na t i ve ge rman i um ox i de) frfe^-fS^tA* 

"C # 5 . y/W-^n r? — * <D = M 7 * h U-v?^ h i 0 •> !) 3 y^C-^ W £f 

7Xv5;ffl^rtJESett^ jfy (Sfctt, B£^i«3a) iyf y^itl (e t c 
her) tiyf y^f5rtast?f 5 4 K^-^^fc7t hfJ?^ h©T 

gfi ) x y f y/gffxyf y^ t5 > iJJt . t5( CF,-Ar JS^ftJf IV 

s> ^ y ^ L fc „ « $ tt , ^ v. i y^^rofT, h 

ttrit), U '0 -f % ~ t A* T? # -5 o 1 8 0tf<-nfc7t H/i/^ l-otH 

I 0 0 6 0 1 

& ^ -e , ffiffi-v^^tc mm mm tea <t , gflijEatEfcita-^-fy^i 6 2 « 

[ 0 0 6 1 ] 

3. 0 y\s — 7-4^>f<n mm *itfpriB 4 

H s a tt , ±»-^^n^J:5<-Kjt$tt#-5Ci:fa^^^7 0^^-r o rro&ta 

7 1 6 5ff Jii§ft|;Altt5 (norma 1 1 y inc i 

dent) = fc — UVr-*fc»4#=fc — W^hftf— Afc-fflVN-C, 7 a- h U * 
r- (Mxlf, f 5 4 0 nm07t H'i?^ l« ) Tr = — 7 ^ y ^ J tifc i/n l 6 
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f •>/ro/i'-T^ y^l 5 o (Sic) (-^u-^-rv^x^-^^^^^-^ 

ffi ffl -v ^ ? fi . x /\ |c g LTl> * fc Ji , B Hf » L T 

<^ 5 (lilJgLt^ii^iS, M*K***lt^5) . m = OMajfe-A 1 6 
5 a, m = - 1 ?;|slSf f-A 1 6 5 b, i yt m = + 1 & m Jff ^ - A 1 6 5 c £ 
^ tf «S * fc 0 Jr ft fc * fc , *$nt^5 t hfflfcft, m = 0 ft [h] «r 

-Alidr-^v-fe^^tt, Ue-Al 6 5 bfeitfl 6 5 c#f ffLTS^«| 
"T 5 „ _L 12 (D «fc ? K N feti^^^COttaji, ^ x ^ ± X ;(r - y ^5 v & ft 

±<D/^-y<Dsr B ^$t0 21 |os W ^ KS j. tt5 . J:T . fc 5 o bp *j , # « 

fcttK^^xy^iz/T-B-fe^SriVNt, 9x/N|;^i,-f ^ y^/^-yj.;,. 

S> f- V ^ "f 5 o 

[ 0 0 6 2 ] 
[ 0 0 6 3 ] 

JlSStfyf AOt/^h 1 7 2*J:t)"l 7 3 ^ f t 5 ^ x ^ y 1 

7 V m -t Z> &$z<D ? \s ~ T j > ? * y .g.^u-^^^^^ 

[ 0 0 6 4 ] 

A. / 4 <£ f§ •> 7 h H i£ 1 8 5lCiot»i$tl5^tf 5 'fm*-7'^l^-f^ 
V^-fc^Vh i 8 2 *> J; 1 8 3 4ft5*-7^^7^y^l 8 0 ri* ^ $ 

^5, A T^JftS, iO^^^eyfot^^yhigstiot^lit 

£ 5 , A...n?**h5SlOSf5'-fOt^yi'H 9 2 33 J; 1 9 3 
ftSII^U-f^yyi 9 0 ***** it 3 . iD^^^yf A <D * - 
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^i'l'-f -f y/««2 o 5Kiot»iSh5. »iotf 7 f a <o # - 

2 0 0 «5f $ix5, 
[ 0 0 6 5 ] 

i5ct>±if@5Dii, # - ^ ^ u - t 4 ^ ? <d ft m $ * jfc /a * * r. ±iew 

<fc ? JC . Bl AlC^JiVS I'-f fy^li, ^ & 5 t° ^ <£> 4 O « £ o <* ft 
u-^^^^Sr^fflU. «-^u--^^v^»i, A. / 4 & *g ~> 7 h fig « £ *T "T 5 „ 

ia 5 c *>■ ± tf h 5 D^^^ix^fSfflii. ^ < <d mt£ z nm<D u-f i t tc<£ ^ 
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